FOREWORD
The ways in which our society may have to adapt and respond to changes induced by energy shortages, environmental ceilings, and food insufficiencies has been the subject of much analysis and debate during the past decade.
In all of this flurry of concern with perceived limits to growth, however, insufficient attention has been accorded to the effects of a variablethatmay overshadow all of the rest in importance: changing population dynamics and lifestyles, and their socioeconomic impacts.
Explosive population growth in the less developed count-' L les and population stabilization in the more developed nations have created unprecedented social issues and problems.
The future societal ramifications of changing age compositions, patterns of family formation and dissolution, movements from one region to another, health status and demands for care, and participation in the labor force will be profound.
In this paper, Tom Espenshade uses IIASA1s multistate models and programs to analyze changing patterns of marriage and divorce in one of IIASA1s member nations: the United States. His analysis shows that women in the US are increasingly either postponing marriage or avoiding it altogether, the average duration of marriages is decreasing despite increased longevity, and marital disruption by divorce has grown sharply in the past decade and a half.
Similar patterns have been identified in other IIASA countries, and their consequences for future fertility levels and demands for services will be profound.
INTRODUCTION
Many phenomena in the social sciences have as their central feature the fact that individuals make transitions over their lifetimes from one discrete status to another. Geographic mobility is one such example.
If we imagine the population of a country as comprising an interconnected system made up of separate states or regions, then commonly an individual will live in more than one state during his lifetime. Some individuals may never leave their state of birth, whereas others may return to it at a later age (DaVanzo 1980) . Other aspects of human behavior that are formally analogous to physical moves between physical regions include transitions from one marital status to another, entry into and exit from the labor force, social and occupational mobility, changes in the living arrangements of children, and the completion or resumption of education.
Until recently, methods did not exist to capture simultaneously the full range of individuals' lifetime experiences as related to the number of possible transitions actually experienced *Financial support for this research has been provided by the National Institute of Child Health and Human Development, Contract No. N01-HD-02849, as part of a larger study on Longitudinal Analysis of Family and Household Structure. and the amount of time spent in each state. Such formal demographic models as developed by Coale (1972) and Keyfitz (1968) lacked a spatial dimension, and life table processes, including multiple decrement life tables, failed to allow for re-entry into previously occupied statuses. Even the use of proportional hazards models that permit the researcher to introduce covariates into the life table analysis is limited to exits from a single state.
Work to remedy these deficiencies has been pioneered by Andrei Rogers who first introduced the multiregional life table (Rogers 1973a, b) and later generalized the results in singleregion demography to include many regions simultaneously (Rogers 1975) . Multiregional or increment-decrement life tables permit simultaneous entry into (increments) and exit from (decrements) the 1, column of multistate life tables.
The distinctive feature of the increment-decrement approach is that age-specific gross flows in and out of categories are explicitly taken into account.
In the past several years, theoretical work on the construction of increment-decrement life tables has been advanced through further contributions by Andrei Rogers and his colleagues (see, for example, Rogers and Ledent 1976 , 1977 , Willekens and Rogers 1978 , Rees 1979 , Keyfitz 1979 , Rogers 1980 , and Willekens et al. 1982 and by Robert Schoen (1975 , 1977 and Schoen and Land (1979) . There is now growing agreement on the proper way to calculate life table transition probabilities, although the matrix formulation of the problem that Rogers recommends is simpler and permits greater flexibility in applications.
Techniques of multiregional population analysis were developed initially to model patterns of interregional migration within a country. As long as a closed population can be subdivided into regions and data are available to describe the gross (as opposed to net) flows of individuals from one region to another, multistate methods are appropriate. A major example of applied work using the multiregional framework can be found in the country reports ofthe Comparative Migration and Settlement (CMS) Study, carried out by the International Institute for Applied Systems Analysis (IIASA), in collaboration with scholars from each of IIASA1s 17 member countries. The aim of this project is a quantitative assessment of migration and population distribution patterns in member nations when a common analytic strategy is applied*.
However, from their early uses, multistate methods have been applied to such other areas as tables of working life showing movements in and out of the labor force (Smith 1980 , Schoen and Woodrow 1979 , Willekens 1980 , Hoem and Fong 1976 , marital status changes (Schoen and Nelson 1974 , Schoen and Urton 1977 , Krishnamoorthy 1979 , Koesoebjono 1981 , and Willekens et al. 1982 , living arrangements of children (Hofferth 1982) , the educational system (Stone 1971 (Stone , 1975 , social mobility (Illingworth 1976) , and fertility (Koo and Suchindran 1978 , Suchindran and Koo 1980 , Suchindran et al. 1977 .
Each of these uses of multiregional methods possesses certain common features.
They are applicable to situations in which the central interest is in describing the patterns of individuals1 transitions between and among mutually exclusive, discrete statuses and in which it is recognized that not all individuals will experience all possible transitions over their lifetimes.
The methods themselves allow for re-entry into previously occupied statuses, for the possibility that not all statuses will be experienced by all individuals, and for the fact that the order in which alternative states are experienced varies across individuals. The flexibility of these methods in characterizing the heterogeneity of individual experience over time and as individuals age makes them particularly well-suited to a study of life course transitions.
The purpose of this paper is to apply the methods of multiregional demographic analysis to data on the self-reported marital histories of adult men and women in the United States with the *The techniques of multiregional demographic analysis that are used in these country reports and the associated computer programs are described in Willekens and Rogers (1978) . The member nations include the Soviet Union, Canada, Czechoslovakia, France, German Democratic Republic, Japan, Federal Republic of Germany, Bulgaria, United States, Italy, Poland, United Kingdom, Austria, Hungary, Sweden, Finland, and the Netherlands. aim of clarifying the lifetime experiences of Americans regarding marriage, marital disruption, and remarriage. As we have noted, the application of multistate methods to marital status changes is not new, nor even is their use with data from the United States. The contribution of this paper lies elsewhere. The advantages of the matrix-oriented formulas provided by Rogers (1975) and Wille- kens and Rogers (1978) is that both population-based and statusbased life table measures may be computed*. These specific procedures have not been applied to US data. Second, the work by Schoen and Nelson (1974) and Krishnamoorthy (1979) uses census and vital statistics data.
In our study we rely on self-reported event histories ofthemarital careers of men and women. These event histories present some special opportunities in the construction of occurrence-exposure transition rates. Finally, no multistate life table analysis of US data has examined differentials between whites and blacks in the incidence of marriage, divorce, and remarriage.
THE NATURE OF MARITAL STATUS TRANSITIONS
In the research discussed here, we have followed convention by distinguishing four marital status categories: never married, presently married, divorced, and widowed.
Each marital status is viewed as a discrete "state" that an individual may occupy, and the event, for example of becoming married for the first time may be thought of as a move or a transition from the never married state to the presently married state. The full range of marital status transitions that we entertain is shown in Figure 1 .
Transitions between the never married and presently married states are possible in one direction only. Persons who are presently married may become either divorced or widowed, and remarriages by divorced and widowed persons are possible.
Note that no direct transitions between the widowed and divorced states are permitted. Death may occur at any age and in any marital status in which case individuals encounter a transition to the absorbing state "dead". the process by which the marital status composition of a population undergoes change. On a simpler level, we could distinguish between the never married and the ever married states. On the other hand, a more disaggregated configuration of marital patterns than that in Figure 1 would recognize separated persons as belonging to a distinct marital status group. And it may even prove useful to dinstinguish between individuals married for the first time and those in a second or higher order marriage.
&
One of the advantages in adopting a multiregional life table approach to marital status changes is that it allows us to summarize in a compact way the marital careers of men and women over their lifetimes. With this lifetime perspective, we are able to answer a number of important questions. 
Data
To implement the multiregional approach requires data on the transitions that individuals make over their lifetimes between and among alternative marital status categories. Such data have been collected periodically by the US Bureau of the Census as special supplements to the monthly Current Population Survey (CPS!.
In this paper we rely on information obtained from the marital and fertility history supplement to the June 1975 CPS.
The Current Population Survey deals mainly with labor force data and is the source of the monthly unemployment rate estimates for the US. Questions relating to labor force participation are asked about each household member 14 years or older*. In June 1975, supplemental questions relating to marital history were also asked of the same sample. In addition to their current marital status, persons were asked how many times they had been *The CPS is limited to the civilian population of the US, excluding the relatively small number of inmates of institutions. married, when they had married for the first time, whether that marriage had ended in widowhood or divorce, and when that marriage had ended (if it was no longer intact) . And if they had remarried, individuals were asked when they had entered their latest marriage and when that marriage had ended (if it was no longer intact). All dates were recorded in terms of month and year, and this detail was used in deriving age at each event or the interval between events (US Bureau of the Census 1976). In the case of nonresponses, values were allocated to persons by substituting a value that was reported by a previously processed person of similar characteris tics.
For the purpose of this analysis, persons who reported their current marital status as "separated" were considered to be in the presently married category. In addition, we excluded persons who said they had been married three or more times, since we preferred to work with continuous marital histories and since the June 1975 CPS asked only about an individual's first and most recent marriage.
Our sample is not much affected if we restrict it to persons married fewer than three times. 
Methods
The multiregional life in the "movement approach" an interstate passage is an instantaneous event similar to a birth or a death, and the frequency of these events (moves) is measured by occurrence-exposure transition rates.
Our data on the marital event histories of men and women lend themselves to either computational procedure. But since the death data we need to accompany theinformation on marital status changes are in the form of death rates rather than survivorship proportions, we have adopted the "movement" perspective for the marital status transition rates as well. To be precise, each agespecific marital status transition rate or occurrence-exposure rate is computed just like any other demographic rate, namely, as the number of occurrences of an event (E) during a specified period of time to the population "at risk" of experiencing the event, divided by the number of person-years lived by the population "at risk" during the same period of time.
We need to calculate age-specific transition rates for each of the five possible transitions in Figure 1 . These rates are then entered into the LIFEINDEC computer program. To give one example, assume the time period in question is 1970-1975 (spec- The remaining four transition rates are defined in a similar fashion.
The rate from married to divorced, for instance, contains the number of divorces in the numerator and the number of Age-specific transition rates and death rates are then used to produce the multiregional life table transition probabilities using a procedure similar to that in the ordinary life table case.
The matrix formula (Willekens and Rogers 1978) is:
where P(x) is the matrix of transition probabilities, Y.(x) is the matrix of age-specific mortality and marital status transition rates, I is the identity matrix, and five-year (n = 5) age intervals are assumed. One matrix of survival probabilities is calculated for each exact age (0,5,10,. . .) . The elements pi (x) of P (x) represent the probability that an individual in state i at exact age x will survive and be in state j at exact age x + 5.
Since the probability of surviving and of dying nust sum to unity, the probability of dying between exact age x and x + 5 can be found by subtraction. The complete set of transition probabilities for white US females for [1970] [1971] [1972] [1973] [1974] [1975] is shown in Appendix Table A1 .
Note that the probabilities for each age sum to one.
RESULTS
Marital status life tables reflect in a compact way the implications of a given set of death rates and marital status transition rates by tracing out the lifetime experiences of a hypothetical birth cohort of individuals if these individuals are subject at each age to the risks of dying and of changing marital status that have been observed in an actual population. In this paper we discuss the results of marital status life tables calculated for three time periods: 1960-1965, 1965-1970, and 1970-1975 it is unlikely that they will ever do so. If they are married, only one-third of their remaining years will be spent not married, and most of those will be spent widowed. And if they are widowed or divorced at age 45, they can look forward to most of their remaiing years in the same marital status.
* Willekens et al. (1982) point out that Schoen and Nelson (1974) and Krishnamoorthy (1979) have derived and discussed population-based measures of the duration of married life, but it is only in the context of a multiregional approach that statusbased measures can be obtained. Continued. 
TOTAL SIWGLE HARRIED CIVDKCEO dIOOi4ED
In his important study of historical patterns of marriage, marital dissolution, and remarriage in the US, Cherlin (1981) argues that an important task for the demographer is to shape the mass of statistical data on family life "into a coherent picture of the lifetime experiences of men and women" (p. 7). In its analysis of the marital history data from the June 1975 CPS, the US Bureau of the Census (1976 Census ( , 1977 focuses attention on selected episodes in the marital careers of men and women, but there seems to be no convenient way that the Bureau of the Census has found of synthesizing this rich variety of experience into summaries of lifetime patterns.
In Tables 4 and 5 , we make a step in this direction by presenting comparative summary statistics on lifetime experiences of marriage, marital disruption, and remarriage.
Much recent attention has been focused on the propensity of young men and women in the US to refrain from entering into marriage as early as their older siblings or parents have done. The percent of never married females aged [20] [21] [22] [23] [24] Table 4 confirm these trends.
In the . decade separating 1960-1965 and 1970-1975 , females have exhibited an increasing tendency to postpone marriage and even to avoid it altogether. The statistics for black females are particularly noteworthy. For this group, the mean age at first marriage rose by almost 2.5 years to over 25 years, and the proportion of a life table cohort ever marrying fell from nearly 90 percent to less than 85. Data for males portray similar tendencies, but the effects are much less pronounced.
The average duration of a marriage (column 3) is computed by dividing the total number of person-years lived in the married state by the total number of marriages. Over the decade of observation, the average duration of a marriage decreased significantly in all race-sex groups. Based on individuals' self-reported behavior, the decline was greatest among black females (4.7 years) and least among black males (1.8 years). Black marriages tend to Table 4 .
Continued.
- is not a terminal event, because well over one-quarter of all persons who marry later remarry. Remarriage is somewhat more common among whites than among blacks.
There is widespread agreementthat marital disruption through divorce is becoming an increasingly common phenomenon in the US, but there has not developed a consensus on the best way to measure its incidence. Preston (1975) estimated that 44 percent of marriages would end in divorce, based on disruption rates prevailing in 1973. When the analysis is recast in terms of marriage cohorts, Preston and McDonald (1979) estimate that the proportion of marriages ending in divorce rose from about .05 for marriages contracted after the Civil War to about .12 at the turn of the century to nearly .25 at the start of World War 11. These authors project that more than one-third of the marriages contracted in the first half of the 1960s will eventually be disrupted by divorce.
Both Schoen and Nelson (1974) and Krishnamoorthy (1979) have constructed marital status life tables for US females based on vital statistics and census data, and have estimated the probability that a marriage will end in divorce. Their estimates are .259 for 1960 (Schoen and Nelson) and .363 for 1970. Our esti-1 mates (column 5) also indicate that the incidence of divorce is increasing for all race-sex groups, but our measured levels are below those obtained from vital statistics data*. *There is evidence that divorce is underreported in the June 1975 CPS. We have compared the number of divorces registered by the US Vital Statistics System with the weighted number of divorces reported by men and women in the CPS data for each year between 1970 and 1974. For men, the self-reported number of divorces is approximately 55 percent as many as were recorded in vital statistics, and the corresponding figure for women is roughly 70 percent.
There is evidently a geater reluctance to report divorces than marriages. Similar comparisons for the same period show that about 85-90 percent of marriages are reported for men and This striking difference between men and women in the proportions of marriages ending in widowhood is largely due to higher male mortality.
Because becoming divorced is commonly the result of choices made voluntarily whereas becoming widowed is not, the average age at divorce is usually far lower than the average at widowhood. The data in columns 7 and 8 show that widowhood occurs roughly 30 to 25 years later than divorce.
Black females are likely to experience divorce at a somewhat later mean age than white females, whereas for blacks generally, widowhood occurs at younger ages than it does for whites. In the latter instance, the phenomenon is largely attributable to higher mortality among blacks. Males endure shorter spells of divorce and widowhood than do femalles (columns 9 and 10). In addition, despite the fact that divorce occurs at any earlier age than widowhood, it tends not to last any longer. This finding is attributable to differentials between divorced and widowed persons in remarriage propensities.
*For a full statement of this projection method, see Glick and Norton (1973) .
The probabilities of remarriage following a divorce (column 11) suggest that current high rates of marital dissolution through divorce reflect a disenchantment with a particular mapriage partner rather than a rejection of the institution of marriage itself.
Black females have the lowest rates of remarriage following divorce, down to two-thirds in [1970] [1971] [1972] [1973] [1974] [1975] . By contrast 5 out of 6 divorced white males eventually remarry. Chances of remarrying after the death of a spouse are substantially smaller, especially for women for whom the probability is about 10 percent (column 12).
The mean age at remarriage following a divorce (column 13) is usually several years greater thanthe,average age at divorce.
But just the opposite is true in the case of widowhood. For females, especially, remarriage after widowhood occurs at comparatively young ages (column 14). In general, the mean age at remarriage after the death of a spouse is 10 or 15 years less than the mean age at widowhood. This paradox suggests that, even though the probability of remarriage is small for women, it is the youngest widows who are the most likely to remarry. This conclusion is confirmed by Figure2 which showsthat transition rates from widowed to married are highest between ages 25 and 30. The likelihood of an older widow becoming remarried is greatly lowered by the fact that higher male mortality reduces the supply of potential husbands of comparable age.
One of the most telling waysofrevealing a population's experience of marriage, marital disruption, and remarriage is to disaggregate life expectancy at birth into the proportions expected to be lived in each marital status category. These decompositions, which reflect average individual experience, are shown in Table 5 .
With the exception of black females, the average individual can at birth expect to spend the majority of their lifetime in the presently married state. For white males, this proportion reaches close to 60 percent. Nevertheless, the fraction of total lifetime spent married has been declining for all groups, and for black females in [1970] [1971] [1972] [1973] [1974] [1975] , it fell below the expected proportion spent never married. [1970] [1971] [1972] [1973] [1974] [1975] White males [1970] [1971] [1972] [1973] [1974] [1975] Black males
1970-1975
All males [1970] [1971] [1972] [1973] [1974] [1975] *Figures in parentheses refer to proportions of total life expectancy in each marital status category.
Because individuals are born into the never married category, it is not surprising to find that time spent never married is second in importance to time spent married. White females exhibit the lowest proportions in the never married state (about 0.3) because they marry soonest, have the largest fractions ever marrying, and display the highest life expectancies at birth.
Black males spend the largest share of any race-sex group never married, partly because of their later age at first marriage and partly because they have the shortest life expectancy at birth.
Marital disruption, including both divorce and widowhood, accounts for a much smaller share of total lifetime. For all females in 1970-1975, the combined proportion was .186, and for all males, .049.
Owing to the rise in the frequency of marital disruption from divorce, the proportions of total lifetime spent divorced have been growing for both men and women, but especially for women. However, the most evident differences are observed in the amount of time spent widowed. Females spend more total years widowed than men do for two reasons; females live longer, and the proportion of total lifetime spent widowed is about five or six times greater than for males.
DISCUSSION
In interpreting the results of our analysis, it is helpful to review the assumptions underlying the construction of a multiregional marital status life table. Because the computations are derived from a Markov transition probability matrix, it is necessary to assume that the transition probabilities depend only on age and one's current status and are independent of previous status or of time spent in the current status. Ledent (1981) has shown that this is not a tenable assumption in the instance of geographic migration.
In the United States, at least, persons in region i at age x have a higher probability of moving to region j if they were born in region j than if they were not. This type of population heterogeneity can violate the Markovian assumption.
Another type of heterogeneity can be embodied in nuptiality data. Plateris (1979) has investigated the dependence of divorce on marital duration and has found that US marriages are most likely to be disrupted by divorce within 2-4 years after marriage. Michael Hannan has even suggested that, in US data, the duration effect swamps the age effect, so that for newly married persons atboth age 20 and age 40, the probability of a divorce within 2 years is about the same, but for persons aged 30, the probability of a divorce by age 35 is notthesame for a person married one year and a person married five years*.
In addition, Warren Sanderson has pointed out that a second type of heterogeneity can arise with regard to marriage order**, and, as we noted, Glick and Norton have estimated that second marriages have a higher probability of ending in divorce than first marriages (US Bureau of the Census 1976) .
To some extent, problems of popu1atio.n heterogeneity can be addressed by stratifying the population into relatively homogeneous groups. Thus, in our example, we produced separate marital status life tables by race and sex. The dependence of divorce on marriage order can be handled by creating more marital status categories, and in work we are now beginning with the marital history data collected in the June 1980 CPS, we are dividing the married category into persons married for the first time and those married two or more times.
Duration dependence is potentially more difficult to incorporate into a multiregional marital status life table. Ledent (1980) has suggested that this problem can also be handled by increasing the state space. In this instance it might require ' dividing the presently married category into subcategories that depended on marital duration. Alternatively, continuous-time models of marital behavior have been developed that incorporate duration dependence (Hannan et a1.1977 , Tuma et al. 1979 . A challenge for researchers is to extend multistate demography to include this added feature.
*Comment by Michael Hannan on an earlier version of this paper presented at IIASA, January 12, 1982 . **Comments on paper cited above. 
